101
Hand function is essential in many activities of daily living that require tactile detection, 102 discrimination and object manipulation. Neurophysiological and psychophysical studies have 103
provided an understanding of the tactile sensibility of the glabrous skin of the hands and 104
fingers (Vallbo et al. 1984; Gescheider et al. 2010 were not told what intervention group they belonged to. The investigator could not be blinded 201 due to limitations in resources to finance equipment or additional personnel to enable blinding 202 of the investigator. 203 204
Transcranial direct current stimulation 205 tDCS was applied using a low intensity direct current stimulator (Chattanooga Ionto, 206
Tennessee, USA) and delivered via scalp electrodes prepared as follows: was delivered at a current intensity of 1mA (current density of .02857 mA/cm2) for 20 217 minutes. The current density, polarity, and duration of tDCS that was applied in this study 218 have all previously been shown to influence somatosensory processing in a healthy population 219 (Boggio et al. 2008 subjects" factor, while the treatment group is the "between-subjects" factor. Our research 304 hypothesis was that there will be a significant interaction effect with subjects in the active 305 tDCS having a greater change over time in the between-subjects factor, especially in the 306 dominant hand test conditions. 307 308
In the presence of a significant interaction, the analysis would be refined by using the syntax 309
features of SPSS to allow a simple main effects analysis with Sidak Post Hoc test for the 310 interaction effect (Peat and Barton 2014). Sidak adjustment was used for Post hoc 311
testsbecause it is not affected as much by loss of statistical power compared with Bonferroni 312 adjustments (Dmitrienko and D'Agostino 2013). 313 314
If the interaction effect between the within-subjects and between-subjects factor was not 315 significant, the interpretation of the analysis would be reverted to interpreting the main effects 316
for both factors (i.e., the "within-subjects" factor and "between-subjects" factor (p = .01) but not for D30, ND200 or ND30 (Table 1) . Post hoc comparisons for the D200 time 352
x group interaction was significant from time points 1-3 compared to time point 6 353
demonstrating that there was a significant lower VDT in D200 at time point 6 compared to for the other test conditions, no statistically significant between group differences were seen 361 for group as a factor (Table 1 ). In contrast, the ANOVA demonstrated statistically significant 362 within-subjects differences for time as a factor for ND30 (p = .03). A small effect size (η p ² = 363 0.09) was observed for time as a factor for ND30. However, post hoc pairwise comparisons 364 for ND30 were not significant following Sidak adjustment. Both groups showed learning 365 effect trends over time for all VDT test conditions (figure 2). 366 367
DISCUSSION 368
The study results support our initial hypothesis that tDCS modulates a statistically significant 369 moderate level linear decrease of high frequency VDT for the dominant hand compared to 370
sham. The study results however do not support a similar tDCS modulatory effect for low 371 frequency VDT for the dominant hand or ipsilateral low and high frequency VDT (Stagg et al. layers and an inward current in deeper layers suggesting a dipole that anodal tDCS may 391 potentially be able to modulate (Csercsa et al., 2010 displayed through electric field monitoring of tDCS over the S2 with 25cm 2 electrodes that a 401 contributing stimulation of S1 could not be ruled out. It is therefore likely that our use of 402 35cm 2 electrodes over the S1 also contributed to stimulation of the S2 and possibly 403
influencing both low and high frequency VDT processing. 404 405
A possible explanation for the lack of tDCS effects on the opposite side sensory cortex 406 processing of low and high frequency VDT may be due to interhemispheric inhibition 407 (Rehmann et al. 2016 ). This suggests an increased inhibition of sensory processing from the 408 opposite side of the body in preference for efficient processing of sensory inputs on the tDCS 409 stimulated side. Recent studies investigating unilateral and dual-hemisphere tDCS effects on 410
the S1 and S2 further support this notion of opposite side interhemispheric inhibition of tactile 411
processing (Fujimoto et al. 2014 (Fujimoto et al. , 2017 Despite the methodological strength of a randomized sham controlled and patient blinded 437 design used, limitations in resources to finance additional personnel resulted in the researcher 438 not being blinded to the test condition. In the interpretation of the results, a strength is that no 439 statistically significant baseline differences where observed between the intervention and 440
sham controlled groups and the study was well powered. It can be argued that the 4 test 441 conditions can be considered as separate entities and therefore may not require restrictive 442 multiplicity penalization of the model (Dmitrienko, D'Agostino 2013). Sidak adjustment was 443 however used for repeated measures of separate test conditions and was chosen because it is 444 not affected as much by loss of statistical power for which Bonferroni adjustments are 445 affected. With regards to generalizability of results, the study was conducted on 446 predominantly a young university student population. Hence, the results from this study may 447 not necessarily translate to other age groups. Furthermore, the outcome measures were also 448 performed only at one anatomical location (i.e. glabrous skin of the finger). The results from 449
this study may therefore also not necessarily translate to other body parts. 450 451
From the dose response relationship observed in this study and the lack of adverse effects 452 reported by subjects, it can be motivated to investigate the modulatory effects of low 453 therapeutic amplitude and duration repeated tDCS (1mA-20 minutes) in the rehabilitation of 454 clinical conditions displaying sensory dysfunction for high frequency vibrations especially 455 during initial contact, lifting, replacing and final contact of mechanical stimuli tasks. 456 457 CONCLUSION 458
In summary, this is the first study that has demonstrated that consecutive daily sessions of low 459 dose tDCS on the sensory cortex contralateral to hand dominance can modulate a linear 460 lowering of high frequency VDT without adverse effects in a healthy human population 461 compared to sham tDCS. 462 463 
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